[(18)F]Fluoromethyl-PBR28 as a potential radiotracer for TSPO: preclinical comparison with [(11)C]PBR28 in a rat model of neuroinflammation.
To develop radiotracer for the translocator protein 18 kDa (TSPO) in vivo, N-(2-[(18)F]fluoromethoxybenzyl)-N-(4-phenoxypyridin-3-yl)acetamide ([(18)F]1, [(18)F]fluoromethyl-PBR28) was prepared by incorporating of fluorine-18 into triazolium triflate-PBR28 precursor (7). The radiochemical yield of [(18)F]1 after HPLC purification was 35.8 ± 3.2% (n = 11, decay corrected). Radiotracer [(18)F]1 was found to be chemically stable when incubated in human serum for 4 h at 37 °C. Both aryloxyanilide analogs (1 and 2) behaved similarly in terms of lipophilicity and in vitro affinity for TSPO. Here, both radiotracers were directly compared in the same inflammatory rat to determine whether either radiotracer provides more promising in vivo TSPO binding. Uptake of [(18)F]1 in the inflammatory lesion was comparable to that of [(11)C]PBR28, and [(18)F]1 rapidly approached the highest target-to-background ratio at early imaging time (35 min postinjection versus 85 min postinjection for [(11)C]PBR28). These results suggest that [(18)F]1 is a promising radiotracer for imaging acute neuroinflammation in rat. In addition, our use of a triazolium triflate precursor for [(18)F]fluoromethyl ether group provides the convenient application for radiofluorination of radiotracer containing a methoxy group.